Introduction
RA is a chronic inflammatory disease of unknown aetiology with a worldwide prevalence of 1% [1] . DMARDs are toxic and of variable efficacy; combination therapy seems to be most effective [2] . Homeopathy is a popular complementary medical intervention [complementary and alternative medicine (CAM)] for chronic conditions with patients reporting considerable satisfaction [3] , but its use engenders much debate [4] . A meta-analysis evaluating homeopathy for RA (three trials employing individualized [57] and one using complex homeopathy [8, 9] ) identified an odds ratio of 2.0 [10] favouring homeopathy in spite of contradictory evidence for the specific efficacy of homeopathy over placebo [11] ; homeopathic intervention appears to be clinically beneficial for RA. There is no commonly accepted mechanism for ultramolecular dilutions and it has been suggested that any clinical benefit results from the placebo effects attributable to the clinical consultations rather than the remedies but this has not been formally assessed.
There is evidence for the therapeutic benefits of the consultation process on health outcomes in both conventional medicine and CAM [12, 13] . These contextual effects include factors that are not the active components of the treatment but are inherent within the whole treatment package [1215] . Research into the homeopathic consultation has identified contextual factors such as empathy and empowerment [16] , which may mediate the homeopathic process. Homeopathy consultations involve a complete exploration of the patient's emotional, spiritual and physical well-being to enable treatment of the whole person not just the illness.
We utilized a five-arm design ( Fig. 1 ) to identify where clinical benefits arose. Patients receiving a consultation were randomly prescribed individualized homeopathy, a fixed combination of remedies (complex homeopathy) or placebo. Those not receiving consultation received either complex homeopathy or placebo. There is evidence for employing both individualized [57] and complex homeopathic [8, 9] approaches in RA. Individualized or classical homeopathy is based on identifying the totality of individualized symptoms using the law of similars by matching the clinical picture of the patient to one particular remedy [17] . Complex homeopathy involves homeopathic mixtures of commonly prescribed remedies for specific problems and can be used without a consultation. The aim was to identify whether therapeutic benefits were attributable to the homeopathic remedy, the homeopathic consultation or both. The trial was exploratory as we wished to explore how the consultation process may potentially be eliciting clinical benefit using relevant measures.
Methods

Design
This was a multi-centred placebo-controlled randomized double-blind exploratory clinical trial assessing homeopathy (remedy ± consultation) as an adjunctive treatment for RA.
Setting and participants
Participants from rheumatology outpatient departments at three hospitals in the UK, meeting the inclusion/exclusion criteria (Table 1) , were recruited from January 2006 to July 2008; we recruited adults formally diagnosed with RA for at least 2 years, who had had relatively stable disease but some disease activity on entry (DAS > 2.6). Ethical approval was obtained [multi-centre research ethics committee, Scotland A (05/MRE00/30) and from the local research ethics committees]. Patients provided written informed consent.
Randomization
Patients were randomized into five groups (Fig. 1) . Randomization is described in Table 1 . Of the five groups, three received a homeopathic consultation (Groups 13) and two (Groups 4 and 5) did not. The consultation groups were further randomized to individualized treatment (Group 1), a homeopathic complex for RA (Group 2) or placebo (Group 3).
Non-consultation participants were allocated complex (Group 4) or placebo (Group 5); individualized homeopathy can only be prescribed through a consultation. The study design enabled the following comparisons:
. Contrast 1: the effect of the consultation; by comparing the consultation and non-consultation groups; Groups 2 and 3 vs Groups 4 and 5. Those receiving individualized homeopathic treatment were excluded because there was no direct comparison for the non-consultation group.
. Contrast 2: the effect of the complex treatment;
comparing Groups 2 and 4 with Groups 3 and 5.
. changed or if they received >80 mg of steroids in total during the treatment period. Figure 2 outlines the study procedures; all clinics were held in secondary care. Patients were screened at baseline clinic (Visit 1) then randomized. The trial period was 40 weeks; patients attended for seven further clinic visits on a 4 weekly basis during treatment (Visits 28); follow-up was Week 40 (Visit 9). All clinic visits were standardized; all participants saw a study nurse where assessments and outcome measures were recorded. Participants randomized to consultation additionally received a homeopathic consultation from Visits 26 inclusive (first consultation was 1 h with 30-min follow-ups). Two qualified experienced non-medical homeopaths (each with 15 years experience, classically trained) prescribed individualized homeopathic treatment at each visit mirroring normal practice. In between clinic visits, patients also completed weekly diaries recording pain, global assessment (GA) and adverse events. Further details of the intervention using standardized homeopathic reporting guidelines [18] can be obtained from the authors.
Interventions
Trial medication
This was posted to participants after clinic Visits 27 by an off-site homeopathic pharmacist, in accordance with randomization allocation and taken twice daily during the treatment phase; this dosing regimen is appropriate in chronic conditions such as RA [19] . The interventions were:
(i) Individualized homeopathy prescribed as tablets (Group 1 only). The homeopaths prescribed from the entire homeopathic repertoire. A post-analysis review confirmed that all individualized homeopathy was prescribed at ultra-molecular doses (all fifty millesimal potency scale potencies). (ii) A standardized commercial homeopathic complex (Groups 2 and 4) previously reported as efficacious for RA [8, 9] ; Rheumaselect (Dreluso, Hessisch Oldendorf Germany). The complex was a liquid taken 20 drops/dose twice daily. It contains Rhus Toxicodendron D4, Bryonia cretica D4, Strychnos nux-vomica D4, Berberis vulgaris D4 and Ledum palustre D4 in 20 ml. Two placebos were prepared identical in colour, taste and consistency to the homeopathic tablets and complex (Groups 3 and 5).
The homeopathic consultation
Consultations were conducted as in normal practice. The process of the consultation was standardized in that specific topics were covered (e.g. detailed clinical history, current symptoms and medication, assessment of emotional and mental states, etc.) to identify the relevant information to prescribe. The content of the consultations varied between patients and between consultations; homeopathic intervention is individualized and patient centred and led by the patient's narratives. Details of the homeopathic consultations are reported in our nested qualitative study (Brien et al., 2010, submitted for publication).
Allocation concealment
Patients and study staff were aware of consultation allocation but were all blinded to treatment allocation. 
Randomization details
Allocation sequence generation: separate randomization codes for each study site were generated by computer program by the study statistician using a block size of 5 as follows: C1, C2, C3, N2, N3 [where C = consultation and N = no consultation and 1, 2, 3 are the three treatments (1 = individual, 2 = complex and 3 = placebo)]. At all sites, patients were randomly allocated to one of the treatment groups at a ratio of 1 : 1 : 1 : 1 : 1 between the five treatment arms; at each site, each enrolled patient was assigned the next sequentially ordered sealed envelope reporting the randomization code. Allocation concealment: randomization was a two-staged process using sealed envelopes. The first envelope was opened by the study nurse once the patient passed baseline screening to identify allocation to consultation or no consultation. Randomization to consultation/no consultation was therefore not blinded. When the patient returned for treatment visits, the enclosed sealed second envelope was opened by staff unrelated to the study trial to identify the patient's treatment allocation; this was faxed to the independent off-site pharmacist to allocate the correct medication. Randomization to treatment allocation was therefore blinded to patients and all study staff.
www.rheumatology.oxfordjournals.org
All patients received one bottle of tablets (individualized remedy or placebo as appropriate) and a bottle of liquid (either homeopathic complex or equivalent placebo) with a standardized dosing frequency ensuring blinding. All preparations were indistinguishable in appearance, taste and smell. The security of the blinding process was assessed by asking participants, homeopaths and the study nurse to guess which treatment they believed the participant received at Visits 4 and 8.
Outcome assessment
The two primary outcome measures were: (i) the proportion of patients meeting the ACR 20% improvement criteria (ACR20 response) based on the OMERACT [20] . ACR20 [21] is a validated rheumatological composite measure giving a binary outcome of treatment success (achieved or not achieved).
(ii) Improvement in the patient's GA of health [100-mm visual analogue scale (VAS)]. The GA is the patient's response to 'considering all the ways your arthritis affects you, please make a vertical line to show how well you are now' with the terminators 'disease completely inactive' and 'disease severely active'. This is considered the most sensitive variable of all the OMERACT measures in detecting symptom change [22] . A clinically significant improvement is a minimum 35% change from baseline to the end of treatment [23] .
A number of secondary outcomes were employed:
(i) The DAS-28 is a continuous summary measure recording changes in disease activity over time developed by the EULAR [24] . It is the standard European research outcome measure comparable with the ACR criteria [25] . It includes both objective (ESR or CRP and swollen joints count) and subjective (tender joint counts and patient GA score) measures. (ii) Individual measures included within the ACR20. (iii) A 15% improvement in the Measure Yourself Medical Outcome Profile [26] . (iv) Changes in mood assessed with positive and negative affect scale (PANAS) [27] . (v) Changes in weekly pain and patient GA (100-mm VAS). (vi) Adverse events were recorded at clinic visits (study nurse) and between visits (patient recorded) using standardized forms.
Potential predictors of treatment outcome were: patient, study nurse and homeopath (for consultation group only) expectations of outcome (100-mm VAS); sense of coherence scale to assess the degree to which patients feel their life makes sense, is manageable and meaningful [28] ; patients spirituality using the Spiritual Involvement and Beliefs Scale [29] ; patient's attitudes to and beliefs about CAM [30] ; participant's assessment of empathy using the Consultation and Relational Empathy (CARE) [31] ; degree of enablement using Patient Enablement Instrument [32] ; and baseline mood (PANAS) [27] . 'Guess the treatment' was recorded by nurses, patients and homeopaths during (Visit 4) and after treatment phase (Visit 8) as a measure of the security of blinding.
Sample size
No study has previously determined the effect size (ES) of the consultation or how relative this effect is to the specific treatment effect. The power calculation was estimated on the dichotomous primary outcome, ACR20 [33] . We required 110 participants (22 per arm) to detect a 30% difference in ACR20 for active vs placebo treatment and for consultation vs no consultation, using a 5% significance level with 80% power from baseline to end of treatment, allowing for a 20% loss to follow-up.
Statistical analyses
All analyses were completed on an intention to treat (ITT) basis using two-sided 5% significance levels. The randomization code was broken by the statistician after data entry was completed, the primary outcome determined and any data queries resolved. Logistic regression analysis assessed dichotomous data and analysis of covariance assessed continuous data comparing changes in scores from baseline to the end of treatment. Means (S.D.) are determined and, where appropriate, 95% CIs are quoted. Longitudinal analysis using first-order autoregressive correlation structure and generalized estimating equations (Stata version 10.1, 2009, StataCorp, College Station, TX) was used to fit models to the treatment scores for the relevant secondary outcome measures adjusting for baseline and other covariates. No missing values were imputed for longitudinal analysis since this method fits all available data to the model; thus data on patients who withdrew were included in the analysis to the point of withdrawal.
The four contrasts were evaluated on each outcome measure to assess particular comparisons. To avoid problems of multiple testing, only the four specified contrasts were examined and significance levels between 5 and 2% were treated with caution. ESs, i.e. standardized mean score differences, adjusted for baseline differences are reported where appropriate. Adverse events were reported using descriptive statistics. Assessment of blinding (by 'guess the treatment') was done by chi-squared test.
Results
Participant flow is shown in Fig. 3 . A total of 83 participants were randomized to treatment, of which 6 patients dropped out after randomization before treatment; 77 patients were included into the ITT. No group differences were observed between those who withdrew between randomization and end of treatment. Patients withdrew commonly for i.m. steroid injections, flare [n (%) = 8 (9.6)], or when they wanted to discontinue [n (%) = 9 (10.8)]. Baseline characteristics of the ITT population did not significantly differ for any variable (Table 2) . Mean baseline DAS-28 was 4.54 (range 2.627.37) with 25 (32%) patients having a high level of disease activity (DAS-28 > 5.1).
Blinding of treatment allocation assessed by 'guess the treatment' was secure for the study nurse (Visit 4: 2 = 1.41, degrees of freedom (df) = 2, P = 0.494; Visit 8: 2 = 2.93, df = 2, P = 0.231) and subjects (Visit 4: 2 = 0.67, df = 2, P = 0.717; Visit 8: 2 = 3.77, df = 2, P = 0.152). The homeopaths were unable to guess treatment and thought more patients received individualized treatment when they were receiving either complex or placebo (Stuart Maxwell test, Visit 3: 2 = 7.40, df = 2, P = 0.025) confirming blinding was secure.
Primary outcomes Table 3 reports the number of patients per group achieving the ACR20 and 35% improvement in the patient GA.
Logistic regression analyses of all randomized patients for the four contrasts are reported in Table 4 . No significant differences were identified for the effects of consultation or treatment allocation for either of these primary outcomes.
Secondary outcomes
The mean score differences for all secondary outcomes of completers from baseline to end of treatment are reported in Table 5 . Also shown in Table 5 are the number of patients per group achieving a 15% reduction in Measure Yourself Medical outcome profile (MYMOP). The percentages are based on all 77 ITT patients; there were no significant group differences.
Rheumatology measures: DAS-28 and individual OMERACT variables
Longitudinal analysis adjusted for significant covariates for each contrast for all patients randomized, are reported in Table 6 . Contrasts 24: effects due to treatment allocation. No significant differences due to treatment were identified for any rheumatology measures for either Contrast 2, 3 or 4.
Other secondary outcomes
Longitudinal analysis adjusted for significant covariates for each contrast are reported in 
Adverse events
The number and type of most frequently reported adverse events recorded during the study are reported in Table 7 . No significant differences were identified between treatment groups. Four serious adverse events (SAEs) all unrelated to the study medication were reported during the trial. One SAE during treatment phase related to a patient in Group 1 who experienced a fractured femur. The three SAEs during follow-up were: mild heart attack, Group 4; admission to hospital for stomach pains related to conventional rheumatological medication, Group 2; and fractured metacarpal, Group 2. Common adverse reactions reported included upper respiratory tract infections, diarrhoea and vomiting, headaches, mouth ulcers and skin rashes. 
Predictor variables
Expectations (patients, nurses and clinicians), attitude to or beliefs about CAM, coping style, sense of coherence and patient spirituality did not predict outcome for the primary variables. Patients receiving homeopathic consultation, compared with no consultation, reported significantly higher scores at the first consultation for empathy (CARE; mean difference 3.36; 95% CI 0.81, 5.92; P = 0.010; ES 0.66) and enablement (mean difference 3.56; 95% CI 2.17, 4.94; P < 0.001; ES1.27). These consultation group differences were sustained to the end of the consultation visits. Neither variable predicted changes in either primary outcomes or DAS-28.
Comment
Homeopathic intervention in patients with chronic, active but relatively stable RA has significant clinical benefits that are attributable mainly to the homeopathic consultation process. There appeared to be no specific benefit from the homeopathic remedies themselves. Although no significant group differences in either of the primary outcomes were observed, statistical and clinically relevant improvements did occur for those receiving consultations in some equally valuable and relevant secondary outcomes. The homeopathic consultation, regardless of treatment allocation, significantly improved standard objective markers of RA: DAS-28 (the EULAR equivalent of the ACR20) and swollen joint count. Minimizing disease activity reduces radiological progression and improves long-term functional outcome [34] . The ESs on objective rheumatological markers are significant and substantial (>0.70) comparable to other adjunctive conventional disease-modifying agents over similar periods of time [35, 36] . As such, these data provide robust evidence that receiving homeopathic consultations is efficacious in RA. Under-recruitment resulted in lower patient numbers than those required based on the a priori power calculation, but post hoc analysis confirmed that sufficient patients were recruited to obtain 80% power to detect the observed and significant changes in DAS-28 between consultation and no consultation. The significant reduction in DAS-28 demonstrates proof of concept in that the homeopathic consultation appears to be the main active ingredient within homeopathy. Subjective indices such as current pain, weekly pain, weekly GA and negative mood demonstrate the same trend for improvement with homeopathic consultation, but these data need to be interpreted more cautiously because of multiple testing. This is the first study to identify that the benefits of homeopathy are attributable to the consultation. The findings confirm previous work demonstrating that therapeutic benefits do arise from processes within the homeopathic consultation involving communication skills, empathy, hopefulness, enablement and narrative competence [16, 37, 38] . The homeopathic consultation necessitates a very detailed understanding of the patient and is a unique and personalized approach. The placebo effects of the homeopathic consultation may well be specific to this therapy possibly being dependent on the ritual of the collaborative and highly individualized consultation necessary to identify a homeopathic remedy and the associated symbolic meaning response for that patient [14] . The observed ESs ranging from 0.30 to 0.90 are larger than those observed for other non-pharmacological interventions such as cognitive behavioural therapy [39] . Our currently unpublished nested qualitative study (Brien et al., 2010, submitted for publication) exploring the patients' experiences of the homeopathic consultation, The data reported are for completed patients only. offers further important insights consistent with the quantitative changes we report. There were two major limitations to this study; it was underpowered for dichotomous outcomes due to under-recruitment and a slightly higher rate of attrition than anticipated (27% compared with 20%). However, it was adequately powered for continuous variables and comparisons using Contrasts 1 and 2, but not Contrasts 3 and 4, which measured single groups. The second limitation relates to the assessment of clinical activity in RA when employing adjunctive treatments. There is no gold standard for measuring clinical activity in RA [40] . Both ACR20 and DAS-28 are widely used and valid outcome measures that monitor change in disease activity. The DAS-28 has the additional advantage in that it can assess current disease activity so is commonly used in clinical practice [41] . The ACR20 is a binary outcome so is less sensitive than DAS-28 in detecting treatment differences in stable RA populations [42, 43] . The patients included in this trial were well managed conventionally; therefore, identifying a positive DAS-28 but negative ACR20 is not unexpected or unreasonable and has been reported in previous trials assessing adjunctive therapy [44] . Furthermore, the a priori power calculation was based on a trial identifying a 30% group difference between DMARD treated vs no treatment [33] but as patients in this trial received standard DMARDs, the groups are not comparable. At the time of the study's conception, DMARDs were not in such widespread clinical use but as all the patients in this study had modified disease more modest changes would be expected in response to any adjunctive treatment. In retrospect, DAS-28 would have been the most appropriate primary outcome given the study population. Within these limitations, we consider these data to be rigorous and robust. This was a multi-centre trial and the homeopathy intervention was pragmatic reflecting normal clinical practice. Blinding was secure and no group differences in baseline characteristics were identified that could confound outcome. Finally, we identified that the study design was feasible.
The use of randomized controlled trials (RCTs) to assess the effectiveness of complex interventions has been criticized [45] as the specific and non-specific effects may not be additive, but could interact in a more complex fashion.
These results suggest that we can effectively model the major components of clinical interactions and identify the clinical benefits attributable to each of them using an RCT. Further investigation is warranted to identify the ESs of the specific beneficial elements of the homeopathic consultation and investigate whether they could be employed by other clinicians to maximize patient benefit.
This trial was not designed to be definitive or prove the effectiveness of ultra-molecular medication, but to identify the relative ESs of the two most important components within homeopathy: the medication and the consultation. Given the magnitude of these effects and the lack of reported side effects, the impact of the homeopathic consultation is of clinical relevance to patients and clinicians alike. A further study, powered to identify consultation effects, is needed to confirm the benefit of homeopathic consultations in this population.
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